Sir, The review article entitled 'The pedunculopontine nucleus area: critical evaluation of interspecies differences relevant for its use as a target for deep brain stimulation' by Alam et al. (2011) , addressed that the cuneiform nucleus, an adjacent region of the pedunculopontine nucleus, was the important area of the mesencephalic locomotor region and played a major role in the initiation of gait. It has been suggested by many studies that neurons in the cuneiform nucleus are involved in the generation of locomotion, and signals from the cuneiform nucleus activate central pattern generators in the spinal cord, mainly through the medullary reticulospinal tract (Takakusaki et al., 2003) . The understanding of neuroanatomical motor circuitry and neuronal connections from cuneiform nucleus to skeletal muscle is important for studying the possible mechanism of cuneiform nucleus involved in the regulation of skeletal muscle tone by motor pathway. We would like to further complete the discussion of Alam et al. (2011) by introducing a virally-mediated trans-synaptic tracing study.
Deep brain stimulation has become a remarkable treatment option for several different movement disorders, such as neuropsychiatric disorders, intractable pain, epilepsy, restless legs syndrome, Parkinson's disease, and Alzheimer's disease (Wichmann and Delong, 2006; Halpern et al., 2007; Lyons, 2011; Thevathasan et al., 2011) . The mesencephalic pedunculopontine tegmental nucleus has been suggested as a target for deep brain stimulation, but the exact mechanism of deep brain stimulation in the pedunculopontine tegmental nucleus area is not fully understood. Because clinical data have demonstrated that the outcome of deep brain stimulation in the pedunculopontine nucleus area can be quite variable, there is great controversy about the exact location of the optimal site for stimulation (Alam et al., 2011) . Some studies have suggested that the cuneiform nucleus, an adjacent region of pedunculopontine tegmental nucleus, is related to modulation of both the sensory and the motor system (Zemlan and Behbehani, 1988) , and cuneiform nucleus and pedunculopontine tegmental nucleus are close in proximity (Geisler et al., 2007) , therefore, the effect of electrical stimulation or local drug injection of cuneiform nucleus or pedunculopontine tegmental nucleus perhaps attribute to one or the other (Garcia-Rill, 1991; Alam et al., 2011) , suggesting cuneiform nucleus together with pedunculopontine tegmental nucleus are the major areas of the mesencephalic locomotor region and involve the initiation of gait, but their possible mechanism is still unclear.
The neurotropic pseudorabies virus (PRV) is used as a marker for synaptic connectivity in CNS by propagating retrogradely through chains of functionally connected neurons (Duale et al., 2009; Jovanovic et al., 2010; Xiang et al., 2011 Xiang et al., , 2013 Ye et al., 2012a, b) . A number of studies have verified that this model system provides a highly specific method of mapping the motor and doi:10.1093/brain/awt123 (Lee et al., 2007; Jovanovic et al., 2010; Stanley et al., 2010) . We explore the hypothesis that deep brain stimulation of the cuneiform nucleus may influence skeletal muscle tone by motor pathway. The goal of the present study was to elucidate the motor neuronal circuitry between the skeletal muscle and cuneiform nucleus in surgically sympathectomized mice. The gastrocnemius muscle is a typical representative of skeletal muscle (Cha et al., 2006) , therefore PRV-614 was injected into the left gastrocnemius muscle of each animal. We sought to map the motor pathways between gastrocnemius muscle and cuneiform nucleus regions by using retrograde tracing techniques of PRV-614 and surgically sympathectomized method in mice (Kerman et al., 2003 (Kerman et al., , 2006 .
We found that injection of PRV-614 into the gastrocnemius muscle resulted in retrograde infection of neurons in the cuneiform nucleus and caudal pedunculopontine tegmental nucleus and dissipated parts of the pedunculopontine tegmental nucleus (Fig. 1) , which were in agreement with a previous immunohistochemical study in investigating the CNS network that controls the lumbar epaxial muscles that produce a special posture by transneuronal tracer PRV-Bartha (Daniels et al., 1999) , suggesting direct neuronal circuit from the caudal pedunculopontine tegmental nucleus and cuneiform nucleus to skeletal muscle through the motor pathway.
Otherwise, we did not detect serotonin (5-HT)-, tryptophan hydroxylase (TPH)-, tyrosine hydroxylase (TH)-positive neurons, and PRV-614/TPH, PRV-614/TH double-labelled neurons in the cuneiform nucleus (Fig. 1) , suggesting the cuneiform nucleus may not play a major role in the initiation of skeletal muscle tone by the serotonergic and catecholaminergic pathway.
It was attractive that PRV-614/TPH and PRV-614/TH neurons were detected in the dissipated parts of the pedunculopontine tegmental nucleus, but we didn't detect PRV-614/TPH and PRV-614/TH neurons between the cuneiform nucleus and the compact parts of the pedunculopontine tegmental nucleus (Fig. 1) , suggesting different neuronal populations present between the cuneiform nucleus and the dissipated parts of the pedunculopontine tegmental nucleus, while similar neuronal populations exist between the cuneiform nucleus and the compact parts of the pedunculopontine tegmental nucleus. These data were also in line with our previous studies in which injections of PRV-614 into the kidney resulted in retrograde infection of neurons in the compact and dissipated parts of the pedunculopontine tegmental nucleus (Xiang et al., 2011) . Therefore, it was presumed that deep brain stimulation of the cuneiform nucleus and the compact parts of the pedunculopontine tegmental nucleus involved in similar function by regulating motor and non-motor pathway.
Our results also showed that PRV-614 infected neurons were observed in several portions of the medullary reticular formation, including the ventral gigantocellular and lateral paragigantocellular groups (Fig. 2) , which were consistent with previous reports that a direct projection from the ventral horn to the medullary reticular formation area, suggesting direct connections between medullary reticular formation premotor neurons and ventral horn motor neurons (Daniels et al., 2001) .
Based on these studies, a hierarchical pathway has been proposed such that neurons within the cuneiform nucleus send projections to the medullary reticular formation, which in turn projects to the ventral horn motor neurons, which control skeletal muscle tone regulated by both -and -motor neurons (Figs 2 and 3) . between the cuneiform nucleus (CnF) and skeletal muscle. Neurons within the cuneiform nucleus send projections to the medullary reticular formation (MRF), which in turn projects to the ventral horn (VH) motor neurons, which control skeletal muscle tone regulated by both -and -motor neurons. Some drawings were taken from Arthur D. Loewy (1992).
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